The karst landscapes of southern Italy, even though they show a lack or scarce presence of water at the surface, host a variety of ancient hydraulic works realized to collect and store water resources, to the advantage of the local settlements and for agricultural purposes as well. Ancient populations were forced to gain a deep knowledge of the territory in order to exploit the few available water resources, and developed for this aim several techniques, reaching a high level of capability to collect, transport, and distribute water, even at long distances. Many areas in southern Italy still nowadays present hydraulic works of remarkable interest and historical value, which are briefly described in the present paper, together with other features used for water storage in karst. Studying these ancient works, and safeguarding them, should be a priority aimed at educating the young generations toward a sustainable use of the water resource.
INTRODUCTION
Past civilizations often relied on the exploitation of water from large rivers: this was the case, for instance, in Mesopotamia with the Tigris and Euphrates, and in Egypt with the Nile river. In contrast to these examples, civilizations in the karst areas of the Mediterranean Basin (for instance, Greece, part of Italy, the Balkans), the Middle East and Asia Minor had to develop limited, often inadequate, natural water resources (Koutsoyiannis et al. ) . Even when rivers were present, these were generally characterized by intermittent flow, which did not guarantee the required amount of water supply. The semi-arid climate was a further element responsible for water scarcity (Mays ; Endreny & Gokcekus ) . All of this forced ancient populations living in karst to develop advanced hydraulic systems to collect and transport water to the inhabited areas. Types of hydraulic systems varied according to the local geological and morphological conditions, and resulted in: wells, underground aqueducts, reservoirs, cisterns; and in the collection, storage, and use of rainwater also.
Southern Italy is for large sectors characterized by soluble rocks (carbonates and subordinate evaporites), which makes karst the main process controlling the geomorphology and hydrogeology in the area. In karst, water is rarely present at the surface, due to rapid infiltration in the subsurface through the epikarst (Williams ). As a consequence, any settlement established in these regions had to solve the issue of water supply availability (Aley ).
This was faced by means of a number of hydraulic works that testify to the impressive knowledge the ancient populations had of the local geology and hydrogeology. The present paper describes some of the hydraulic systems observed in the settlements and countryside in southern Italy, with a particular focus on the Apulia and Basilicata regions. These man-made works should be remembered;
there is a lesson to be learned in terms of sustainable management, in following the way ancient populations adapted themselves to the characteristics of the natural landscape in which they settled and lived (Pike ; Parise ).
The underground hydraulic works are really impressive when we think to the time when they were built, and consti- 
Hydraulic works in urban sites
Underground aqueducts are without any doubt the most spectacular type of ancient hydraulic works, but many others may be observed in southern Italy. Many structures were related to the rupestrian culture, which particularly developed in Apulia and the nearby Basilicata during the Middle Age, and consisted in the establishment of settlements formed by houses and shelters carved in the rocks (Fonseca ) . Due to the physical-mechanical properties of the Plio-Pleistocene calcarenite rock mass, even very complex, multi-storey, settlements were realized. Availability of water was, of course, crucial for the successful development of such sites. Given the karst nature of the area, with soluble rocks cropping out, water was rarely flowing at the surface, and this represented the most significant and serious problem for the settlers. In order to avoid such a problem, and provide the inhabitants with the necessary amount of water, a careful and sustainable use of the territory was developed by creating a system of transport and collection of the rainwater. The works realized at this goal are still today visible in many sites of the regions, and in particular above and along the flanks of the karst valleys: collection of water started from the plateau above the valley cliff, by means of a few tens of centimetre wide furrows dug into the rock. These served to let the water flow downslope, following a pre-ordained path until a tank or a cistern was reached. Underground storage was generally preferred, due to the fact that in this way the water was also kept at a cool temperature, which was very important, given the hot climates in this sector of Italy during the summer.
At many locations in southern Italy, the networks for water collection and transport were derived at least partly by ancient systems of channelization, dating back to the roman age and locally to the indigenous populations living even before the Romans. Efficiency of these systems, and the capability in planning and realizing them, is testified by the fact that a great number of towns maintain still today these features. Matera, in Basilicata, is without any doubt one of the most well known (Laureano ), which Some of the districts of Matera (the so-called Sassi, meaning stones) were entirely realized within the rock mass, by digging artificial caves. These served as houses, shelters, stables, and were combined with other underground spaces properly realized for collection and storage of water. In some cases, a cave originally built to work as a cistern, was successively transformed into a house (Figure 2 ).
The overall framework resulted in multi-storey settlements where the presence of sites to store water was essential to the successful life of the inhabited area. The underground cisterns were linked to the usual system of channels from the above plateau, in order to collect the maximum amount possible of runoff. Hodge ).
Hydraulic works in rural areas
Apart from the hydraulic works realized to provide hydric supply to towns and settlements, water availability was necessary for ancient populations even in rural areas.
These being mostly dedicated to pasture, water collection was there much more complicated. An important feature in the countryside of Apulia and Basilicata is represented by 1-1.5 m-high and slightly more than 1 m-wide drystone walls that dot the fields with long alignments; built using the local Cretaceous limestone, and without the use of mortar, dry-stone walls had several functions.
Besides serving to delimit the fields and properties, and to keep the livestock within certain properties, they also worked as water collectors (Laureano ; Parise b): the stones were carefully placed, to produce an inner gradient which allowed water to be kept inside the wall. A micro-climate, fresher than the surrounding areas, was thus created, which allowed the development of vegetation at the wall boundaries. Even small amounts of rainwater were in this way preserved by the intense Since antiquity, the temporary lakes of karst origin at
Conversano have represented a resource of inestimable value for the local population, due to lack of surface water resources in the area.
As regards their origin, the ten karst lakes at Conversano may be subdivided into three groups, based upon the local morphology: (1) a group having tectono-karstic origin, which includes those lakes located in valleys bounded by faults or important tectonic lineaments; (2) a group of 
